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ABSTRACT 
The major objective of this study is to discover the sedimentation variation of riverbed before 
and after the wood-tip apron is established in meandering channel by hydraulic experiments. The 
horizontal variation of channel trough-line and the variation of riverbed are used to determine the 
stability of a river. Accordingly, the arrangement with consideration of structural safety and 
ecological conditions are recommended. It can be served as a reference of design for relevant 
engineers in the future. 
The results showed that the scour decreased the safety increased of bank foundation by apron. 
The stuffing stones of wood-tip apron uses big sizes to prevent the stones from being sucked by the 
flow. Scour energy is retarded because of the increasing roughness. It helped to decrease the scour 
depth of riverbed and reduce the embankment foundation scour. The elevation of single apron is fit to 
set up with average elevation of riverbed; dual aprons are fit while the behind apron is set up lower 
than average elevation of riverbed. The later arrangement offers high value of the retardation rate for 
maximum scour depth, improves horizontal variation of river trough-line, and gives higher stability 
of longitudinal variation of riverbed. Therefore, the stuffing stones size and height for wood-tip apron 
are important parameters for the stability of riverbank and riverbed. 
(Keywords : Wood-Tip Apron, The Horizontal Variation of Channel Trough-Line, The Retardation 
































用 固 定 流 量 (0.00125cms) 及 固 定 坡 度
(1/100)，渠槽設備示意圖如圖 1 所示。渠槽
內設計 2 處彎曲區，其蜿蜒度恰為 1.5，可視
為蜿蜒河道(Leopold, Wolman and Miller，
1964) ， 因 本 試 驗 水 流 條 件 為 清 水 流












圖 1.  試驗渠道示意圖 











































圖 2.  原型梢工沉床護坦工模型 





圖 3.  變化型梢工沉床護坦工模型 
Figure 3.  Model of variation wood-tip apron 
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圖 4.  田字型式格框護坦工模型 





圖 5.  最大沖刷坑位置與量測點位置       
示意圖(單位：cm) 
Figure 5.  Locations of maximum scour and 





圖 6 . 護坦設置位置與最大沖刷坑           
位置關係圖 




圖 7.  護坦設置高程示意圖(a)單護坦           
(b)雙護坦 
Figure 7   Established elevation of aprons    
(a) singleapron (b) twin aprons 
 
 
表 1.  試驗條件 








































採用之參數及代號彙整如表 2 所示。 
表 2.  控制變因與代碼 





















斷面 160 處，槽偏量 d 趨近於 0，代表主流(主
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圖 8.  槽偏量推估參數示意圖 




圖 9.  未設置護坦工(對照組)之槽偏量 
Figure 9.  Horizontal variation of channel 
trough-line for contrast experiment 
 
因此各組之各斷面平均槽偏量( d )與對





整理如表 3 所示。式中 dN 為斷面 N 之槽偏
量， Nd′ 為對照組斷面 N 之槽偏量。 
N
d
d N∑=  (3)
N
d

































坦工約於斷面 110 至斷面 150 時，其槽偏量 d
值即趨近於 0，而未設護坦工(對照組)則於斷
面 160 時 d 值方為 0，此乃表示由於護坦工之
設置促使主深槽提早遠離堤腳，發揮保護基
礎之效果。 
表 3.  各試驗組槽偏量改善率(dI) 




















































φ ，即 maxB d sinφ≥ ，其中φ 採用泥砂在水
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表 4.  各試驗組最大沖刷深度( maxd )與護坦
工最小寬度檢驗 
Table 4.  Maximum scour and the minimum 



























































表 5.  各試驗組最大沖刷深度減緩率(δ) 
Table 5.  Retardation rate for maximum     




圖 10.  單護坦試驗最大沖刷深度減緩率 
Figure 10.  Retardation rate for maximum 
scour depth of single apron 
 
 
圖 11.  雙護坦試驗最大沖刷深度減緩率 
Figure 11.  Retardation rate for maximum 
scour depth of twin aprons 
 
 
圖 12.  最大沖刷坑位置(設置位置U) 
Figure 12.  Location of maximum scour (apron 
set in upstream of maximum scour) 
 
 
圖 13.  最大沖刷坑位置(設置位置C) 
Figure 13.  Location of maximum scour (apron 
correct maximum scour) 
 
 
圖 14.  最大沖刷坑位置(設置位置D) 
Figure 14.  Location of maximum scour (apron 
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表6.  各試驗組之相對穩定Ks 值 




表7.  各試驗組之平均沖刷深度 




































表8.  各試驗組之沖刷坑體積減緩率(λ) 
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Figure 15.  Comparison of average elevation (upstream of maximum scour) 
 
圖16. 平均底床高程比較(設置位置C) 
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圖17.  平均底床高程比較(設置位置D) 
Figure 17.  Comparison of average elevation (downstream of maximum scour) 
